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WHAT TS CLAIMED IS: 

1. A bioconversion proce^ to produce 1,3-propanediol comprising 
contacting, under suitable condmons^ carbon substrate with a single 
microorganism having at least oae^ne capable of expressing a dehydratase 

) enzyme. 

2. A bioconyerskwi process to produce 1,3-propanediol comprising 
contacting,^under suitable etoditions, glycerol with a single microorganism having 
at least one gene capable of exmessing a dehydratase enTyme, the microorganism 
selected from the group consisting of members of the genera Aspergillus, 

10 Saccharomyces, Zygosaccharomyc^, Pichia, Kluyveromyces, Candida, 

Hansenula, Debaryomyces, Mucor^Torulopsis, Methylobacter, Salmonella, 
Bacillus, Streptomyces, and Pseudomonas. 

3. The process of Cmim 1 wherein the gene encodes glycerol dehydratase 
and is isolated from the groupi consisting of members of the genera Klebsiella, 

15 Lactobacillus, Enter obacter, C{trobacter, Pelobacter, Ilyobacter, and 
Clostridium. 

4. The process of Claim l^leJfein the gene encodes diol dehydratase and 
is isolated from the group consisting\pf megabers of the genera Klebsiella and 
Salmonella. 

20 5. The process of Claim 1 whejredn the dehydratase enzyme is a gylcerol 

dehydratase enzyme or diol dehydratase ( 

6. The process of^Haim 1 wherein the microorganism is transformed with 
at least one DNA fragment d^oding dhaB 1, dhaB2, and dhaB3 and /or dhaT 
whereby the organism expressM^active dehydratase enzyme. 

7. The process of cWn 1 wherein the microorganism is seleaed from the 
group consisting of memberaof the genera Citrobacter, Enterobacter, 
Clostridium, Klebsiella, Aer^acter, Lactobacillus, Aspergillus, Saccharomyces, 
Zygosaccharomyces, Pichia, muyveromyces, Candida, Hansenula, 
Debaryomyces, Mucor, Torulopsis, Methylobacter, Escherichia, Salmonella, 

30 Bacillus, Streptomyces and Pseudomonas. 

8. Tlie process of Qaim 7 Wherein the microorganism is selected from the 
group consisting of recombinant mW^organisms transformed with either a gene 
encoding a glycerol dehydratase dnrSfme or a gene encoding a diol dehydratase 
enzyme and mutant microorganis ns having j^enotypes which enhance production 

35 of 1 ,3-propanedioL 

9. The process of Qaim 7 wherein the microorganism is selected from the 
group consisting of members of the genera Klebsiella, Enterobacter, and 
Citrobacter, or is recombinant Escherichia 
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10. The process of aaim 9 wherein the microorganism is recombinant 
E, colL 

1 1 . The proems of Qaim 8 wherein the microorganism is selected from the 
group consisting of recombinant Streptomyces sp,. Bacillus sp.^ Pseudomonas sp,^ 

5 Saccharomyces sp., Akpergillus sp,, Lactobacillus sp,, and Pichia sp,, the 

recombinant microorgamsm transformed with at least one DNA fragment encoding 
dhaB 1, dhaB2, and dhaBB and /or dhaT whereby the organism expresses active 
dehydratase erayme and the carbon substrate is a monosaccharide. 

12. The process of Claim 1 1 wherein the microorganism is selected from the 
0 group consisting of recombinant Saccharomyces cerevisiasCj Bacillus subtilis^ 

Pichia pastoris, and BacilluAlicheniformis, the recombinant microorganism 
transformed with at least onelDNA fragment encoding dhaBl, dhaB2, and dhaB 3 
and /or dhaT whereby the organism expresses active dehydratase enzyme and the 
carbon substrate is a monosacaharide. 
5 13. TTie process of ClaiiAs 1 or 10 wherein the microorganism is a 

recombinant E. coli containing glycerol dehydratase gene from Klebsiella 
pneumoniae. 

14. The process of Claim 1 Wherein the carbon substrate has at least a single 
carbon atom, provided that the c^on^ubstrate is other than glycerol or 

10 dihydroxyacetone 

15. The process of aaiixi 14 wherein d>c carbon substrate is selected from 
the group consisting of monossusgharaipst^Ugosaccharide^ and polysaccharides. 

16. The process of Claim 15 wherein the carbon substrate is glucose. 

17. The process of Claim 14 whecein the carbon substrate is an alcohol. 
15 18. The process of Claim 1 furthencomprising growing the microorganism 

in a medium prior to contacting it with the carbon substrate. 
^ 19. 1,3-propanediol produced by thd process of Claims 1 or 15. 
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20. A cosmid of about 35 kb isolated froj 
comprising the DNA fragment encoding 
having the restriction enzyme digest in Fi; 

21. A transformed microorgariism 
cosmid of Claim 20. 

22. Thie transformed rpitroor;] 





^fpsiella pneumoniae , 
Jycerol dehydratase enzyme 
lurpns 1 and 2. 

[g a host microorganism and the 



aim 21 wherein the host 



microorganism is Kpoti^Si^ njicroorganism designated by ATCC Accession 
35 -HNe,-6978SU 

23. A transformed microorganism comprising a host microorganism and a 
first DNA fragment isolated from Klebsiella pneumoniae, the first DNA fragment 
encoding an active glycerol dehydratase enzyme having the restriction enzyme 
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digest in Figiire 1, columns 1 and 2, and at least one second DNA fragment 
isolated from Klebsiella pneumoniae, the second DNA fragment encoding an 
active functional protein other than a glycerol dehydratase enzyme. 

24. A recombinant Pseudomonas sp, comprising a DNA fragment encoding 
dhaBl, dhaB2, and dhaB3 and dhaT and designated by ATCC Accession 
No. 55760. 

25. A recombinant Pichia pastoris comprising a DNA fragment encoding 
dhaBl, dhaB2, and dhaB3 and dhaT and designated by ATCC Accession 
No^74363^ 

10/ ^ ^ recombinant Saccharomyces cereuisiae strain pMCKl/lOA^T'XMH) 

^ ^^A; comprising a DNA fragment encoding dhaBl, dhaB2, and dha^3; and dhaT 

and designated by the ATCC Accession No. . 

27. A recombinant Bacillus licheniformis strain 



88/pM26 (Qone #8), 
, and dhaB3, and designated 



comprising a DNA fragment encoding dhaBl, 
15 by ATCC Accession No. 

28. A recombinant Bacillus subtilis sixain BG2864y^M27 (Clone #1), 
comprising a DNA fragment encodingjSiaBl, dhaB2, dhaBB, and dhaT and 
designated by ATCC Accession No/ 

29. A recombinant Streptpmyces lividans strain SL14-2, conqjrising a DNA 
20 fragment encoding dhaB 1 , 4HaB2, and dhaBB and dhaT and designated by ATCC 

Accession No. 

BO. A recombin^t Aspergillus niger strain TGR40-1B, comprising a DNA 
fragment encoding^aB 1 , dhaB2, dhaBB, and dhaT and designated by ATCC 
Access ion No 

B 1 . A recombinant eucaryote microorganism expressing dehydratase 
enzyme. \ 



/ B2. The recombinant eucaryote 

the group consisting of yeast and fil; 
BB. 



icroorganism of Qaim Bl selected from 
taoiis fungi. 

The process of Claim 1 fiirth^i^^mprising recovering l,B-propanediol. 
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